As the most important style of reactive power compensation system, the research and design control system of static synchronous compensator (STATCOM) is an important aspect of keeping stable and normal operation. This paper analyzes the influences of bias magnetic to STATCOM, and proposes an effective magnetic bias control method and program realization, so reduced to producing two harmonics. It improves the quality and reliability of STATCOM output voltage; Finally, the tests are conducted in the ±500 kVar STATCOM, and the results show the validity and necessity of this compensation method.
Introduction
With the rapid development of power electronic devices, the introduction of the concept that flexible AC transmission system (FACTS) and user power (CUSTOM POWER) in electric power system [1] - [3] . It is the result of the application and development trend of power electronic technology in power system. Static synchronous compensator (STATCOM) is one of the most important devices. It is a new static var compensation device which can adjust reactive power rapidly and continuously in two directions. Not only it has the great improving the system stability advantage, but also increases the transmission capacity of lines and suppresses voltage flicker etc [4] - [6] .
At present, both domestic and international have developed multiple different capacity of STATCOM, and some of which have been put into the power system, but there are different in the design of the main circuit and control method. Among them, the design of main circuit and control method has a very important role, which in improving the performance and the safety and stability of STATCOM. The effect of bias on transformer is analyzed by [7] , and the measures to limit the magnetic bias are given, but no concrete realization method is given. Through direct processing of modulation wave digital pulse processing based on magnetic bias suppression method is proposed by [8] , and used in the prototype of 3kW single-phase photovoltaic inverter, and achieved good results.
Firstly, this paper introduces the system configuration of the device and the causes of magnetic bias in operation; Secondly, the analysis of bias effects and the consequences of which may bring to the STATCOM. Finally, this paper puts forward a kind of effective control of partial magnetic method and its software implementation. Through simulation test on ±500 kVar of STATCOM, it shows that the method can effectively inhibit the partial magnetic, thus greatly reduces the content of the second harmonic and improves the operation reliability output voltage quality of the STATCOM.
System Structure and Inverter Topology
±500 kVar STATCOM device mainly comprises two parts of hardware and software, the hardware structure diagram as shown in Figure 1 , it can be seen from the graph, the system is mainly composed of two three-level inverter bridge (TLI1, TLI2), the up- Figure   2 , each phase of three-level inverter has four directional components in the diagram (such as the A phase of S11, S12, S13, S14), two clamping diodes D11, D12 and four anti parallel diodes D1, D2, D3, D4.The three-level inverter is compared with the conventional two level inverter, it has advantages that small output harmonic and improving the voltage level of STATCOM.
It can be seen from the chart, the topological structure of the three-level inverter connects to the upper and lower two capacitors, in order to ensure the upper and lower half wave of inverter output voltage full symmetry, the voltage of upper and lower two capacitor must be equal, otherwise, not only will make the output voltage of STATCOM contains larger two harmonic, at the same time, serious asymmetric voltage of the upper and the lower capacitor, not only will also increase the reverse voltage of the element, but also endanger the safety operation of the element.
The Reason and Influence of Magnetic Bias
As mentioned earlier, in order to ensure the full symmetry of inverter output voltage on half wave, the voltage of the upper and lower two capacitors must be equal. However, in actual operation, because of various reasons, it is not balanced, the reasons on the capacitors voltage is not balanced as following:
1) The upper and lower capacitor capacitance value is not exactly the same.
2) The discharge resistance and capacitance in parallel with capacitor are unequal.
3) The dispersion that each switch element and absorption circuit parameter of three-level inverter.
4) The control circuit of the synchronous signal of positive and negative half wave asymmetry etc. 
The voltage imbalance of under and lower capacitor will make the upper and lower half wave output voltage of STATCOM be asymmetry, thereby causing the STATCOM output transformer occurs magnetic bias or DC magnetization. Transformer magnetizing will easily make the transformer get into saturation, in the one bias side current will increase rapidly, on the other side, due to the saturation of the current waveform distortion, so that the STATCOM output voltage and current contains a large number of harmonics, and ultimately lead to STATCOM stop running. Therefore, we must control voltage of the upper and lower capacitor, so then suppress generation of magnetic bias.
The Control Strategy and Program Realization of Suppression Magnetic Bias

Control Method
Here is a simple and feasible method of suppression harmonic, the basic principle is as follows Figure 3 .
Taking a single phase as an example, as shown in Figure 3 .1, the general pulse generator output PWM wave which upper and lower half wave is symmetric, does not contain even harmonics. In order to produce the even harmonics, it can control the PWM wave which upper and lower half wave toward the same direction (Figure 3. 2) or reversed direction (Figure 3. 3) to move. The size of the even harmonics is relevant to the movement amount of Δδ. When δ + Δδ > δ, upper and lower half wave of PWM toward the same direction to move, it makes the upper capacitor voltage U C1 be decreased, under capacitor voltage U C2 be increased. On the contrary, When δ − Δδ < δ, it will make the upper capacitor voltage U C1 be increased, under capacitor voltage U C2 be decreased.
Program Realization
The controller of ±500 kVar STATCOM is intelligent controller as the core of the digital signal processor (DSP) and field programmable gate array (FPGA). Among them, Due to the positive zero crossing point of each phase positive half wave according to the phase synchronization signal, the negative half wave is generated by the zero crossing point of the PWM.DSP must instantaneously detect the state of synchronization signal, and send the results to FPGA.
The capacitor voltage U C2 is greater thanU C1 , PID calculates results Δδ is negative, when the synchronization signal is positive zero crossings, δ(n) = δ(n − 1) + Δδ(less than δ(n − 1)); when the synchronous signal is negative zero crossings point, δ(n) = δ(n − 1) − Δδ(more than δ(n − 1)). The result makes the control waveform in the opposite direction, so that the upper capacitor voltage U C1 increases, the under capacitor voltage U C2 decreases, the adjustment process is stopped until reaching a balance steady state between the two capacitors.
On the contrary, the capacitor voltage U C2 is less than the capacitance voltage U C1 , PID calculates results Δδ is positive, when the synchronization signal is positive zero crossings, δ(n) = δ(n − 1) + Δδ(more than δ(n − 1)), when the synchronous signal is negative zero crossings, δ(n) = δ(n − 1) −Δδ (less than δ(n − 1)). The result makes the control waveform in the opposite direction, so that the upper capacitor voltage U C1 decreases, the under capacitor voltage U C2 increases, the adjustment process is stopped until reaching a balance steady state between the two capacitors.
Simulation Analysis
The feasibility of the proposed control strategy is verified by a simulation model which is consistent with the field operation in PSCAD. The effective value of the line voltage is 1000 V. On the DC side, the upper capacitance is 1950 μF, the under capacitance is 2000 μF, the system capacity is 500 kVar. The corresponding simulation waveforms are shown in Figure 4 .
In Figure 4 
Conclusion
Through simulation test on ±500 kVar of STATCOM, the magnetic bias control me- 
